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[Abstract] Objective To evaluate the efficacy of surgery, chemotherapy and surgery combined chemotherapy for
retinoblastoma (RB), and analyze the prognostic factors of RB patients. Methods ~Clinical data of 1188 RB patients registered in the
Surveillance, Epidemiology and End Results (SEER) database from January 2000 to December 2019 were retrospectively analyzed.
The baseline characteristics of patients treated with surgery, chemotherapy or surgery combined with chemotherapy were balanced by
inverse probability of treatment weighting (IPTW). Log-rank test analysis was used to compare the survival probability of patients in
the 3 groups, and Cox regression models were used to analyse the factors influencing the prognosis of RB patients. Results A total of

1188 RB cases were included in this study, including 426 cases in surgery group, 200 cases in chemotherapy group and 562 cases in
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surgery combined with chemotherapy group. After IPTW weighting, baseline data such as age, sex and race were balanced (P>0.0S).
Log-rank test results showed that the survival curves of the three groups were significantly different before and after weighting
(P<0.0S). After weighted, the survival of patients in surgery group was significantly better than that in chemotherapy group and
surgery combined chemotherapy group (P<0.05), and there was no statistical significance between chemotherapy group and surgery
combined chemotherapy group (P>0.05).The weighted patient survival probability at 1st, 3rd and Sth years were 99.7%, 98.9% and
98.6% in surgery group; 97.4%, 95.8% and 95.8% in chemotherapy group; and 97.9%, 95.8% and 95.0% in surgery combined
chemotherapy group. Cox regression analysis showed that compared with surgery group, the specific risk ratio of death was 1.367
(95%CI 1.100-1.700) in chemotherapy group and 1.132 (95%CI 0.963-1.330) in combined chemotherapy group. Compared with
patients with 1 RB lesion, the patient-specific mortality risk ratio for patients with 2 or more RB lesions was 0.399 (95%CI 0.268-
0.594). Conclusions Patients with RB have higher survival rates probability after treatment. After controlling the influence of age,

sex and other factors, the effect of surgery was better among the three treatment methods. Multifocality may be an independent

prognostic factor in RB patients.
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before and after weighting by the propensity score IPTW method
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Tab.1 Comparison of baseline data of retinoblastoma patients with three treatment modalities [1(%)]
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Fig.2 Kaplan-Meier survival curves of retinoblastoma patients in three groups before and after weighting by the propensity score IPTW

method

BE L, RBIAE2 A BB R BT XU L
1 0.399(95%CI 0.268~0.594) . 5 F R4 B i,
AT 20 B R SR S T XU LA 1.367(959%CT 1.100~
1.700), FARBEA ST A 455 PEE T KU He b 1,132
(95%C10.963~1.330, 2).

3 it it

SEER E 48 122 S — A~ DA IX S A LAtk 1) 98 i 1
SR, AT I R M X R N B BT SRR ]
T T 28% MY E AT, AT 19744 241 i
W BT RELE RGN IS, RS T
R SRR RN DLl R R AL R G e A, FR
[ ) RB A BB Bk EE —, 29 5 2 BREE 1/6.
RBEMEREEERG T, I LERE RN A 5%, fg A%
RIT WAL R =, (A Rz R E0Ryr, HA
FER N[5 95%, RB A H WALT R b IE 1R G T B
BLT SR AN Fal 4k & g s, 3L 4P RB 91297 B

R R, B EA —E Pk, Bk, B
RB 136 7 5 W HLA I R S B 28 30, AR AL T
SEEREHE R, WALRB TR . fby7 T AREKEILIT
3FMBIT I BYTTRL,  DUIIR RBIGYTAH DG B I Rk
RIS H . T SEER B R AR B R N F 61
B A, HAl o Bdasik, Bk, A
GUIEHERIR . R, 2R . IR 2o
AEME . 2 RO AEAERTTE] . AEARIR
BLFEVIE R RB EE, LSRR S ME
k. xf RB A B9l REAE , R IPTwW 5 {4
PEVESY, AR ik R S BERLAL .

RIFREER R, RBEEEZIRIT R EAER
55, 5 Baker /i“f:[”] P Temming %‘?[18] A I 9% 45
—2,

KT Z K ZR Cox [HIH /T4 R R, TEAIE
TIZWAER . PRI R, RBFARIGIT I
TALT T ARIEGAT ;. 2400 RB 835 FS 1970



BRI 2024F3 281 40t i3

2 U PEPEIS IPTW OISR LR 2R R 3 At 7 75 2 PRI Z2 I R Cox [MTIA 7345 2R (n=1188)

Tab.2  Multifactorial Cox regression analysis of retinoblastoma patients outcomes before and after propensity score weighting for the

three treatment modalities (n=1188)

o IPTW AR IPTW AU

LT HR(95%CI) p HR(95%CI) p
AEI

<% Z ZI

>1% 0.967(0.853~1.096) 0.597 1.061(0.911~1.236) 0.448
5]

Z e Z:

3B 0.855(0.760~0.962) 0.009 0.828(0.714~0.960) 0.012
iz

ESEIUN Z Z

HAA 1.058 (0.890~1.258) 0.525 1.079(0.868~1.341) 0.495

oAb A 1.101(0.878~1.382) 0.404 1.196(0.907~1.577) 0.205
23R

1Mkt Z:H e

22 Mkt 0.464(0.282~0.762) 0.002 0.399(0.268~0.594) <0.001
SET R E B

7 Z 2

& 0.425(0.141~1.280) 0.128 0.370(0.201~0.682) 0.001
AR5

ZelR eI Z I

R 0.926(0.802~1.070) 0.298 0.931(0.781~1.111) 0.431

XUHR 0.875(0.743~1.030) 0.109 0.915(0.748~1.119) 0.387
RIT i

FA Z Z:

1eJy 1.375(1.138~1.662) <0.001 1.367(1.100~1.700) 0.005

FAREEA ST 1.232(1.067~1.424) 0.005 1.132(0.963~1.330) 0.133

IPTW. ST AR A%

LR E . Hob, AR 4R RS RS T KU
ETFARAM 136715, FARBRA ST H B H R 2k
FET- R T AR 1132 6%, R FARIBIT I L
RFAIT T ARBEEAIT . 2455 Zhao FFHZE
B8, ARG RER, SR 1N EED
LE#%, RB A2 AN 0 8B R R SR T KU Lo
0.399(95%CI 0.268~0.594) . %45 Kt /R Z 4PE 4 RB
BETG R R E, 5 Kaliki SR RA—
H. FHFERE, e SR ANZ L% RB EH
B K, WO L AES RB HUS RIS R M
it — R

ZE LR, AR R (1)RBEFEZIR
IR AP RIS QFERCIEARIE | ISR 1%
W f5, 3FMGTT I X PRGBS TR (3) %
JEPE AT B RB S T 1A 52 R 2R

ARIFRAEAE—E R R R (1) T SEER AL
B A TR A b, 0 EE S A5 MR [ 3R AE SEER

BRI Il sk, RBAM . AR R, XHE
Pror i adl]. BIYI . C RGN RB LI T RCR L
G, T BR300 DL E 0T AG  30) AR L PR IR A
B PR, X430 RB A8 TS (R, 5
AT 5 (1 GRS e AR XIS AT AL . (2)
F1 T SEER B4l e P X b7 75 S A TR T R e 4
Y, R ToRE X It N A — AP R R A AR
PRIIEBL T, Xt RB 193677 75 205 B Z )Y 5 5
it — 2T G)ABEFEREATHNERRAIL, SR Lk
BERBEABIV LA T HE

(&% k]

[1]  Ancona-Lezama D, Dalvin LA, Shields CL. Modern treatment of
retinoblastoma: a 2020 review[J]. Indian ] Ophthalmol, 2020, 68
(11):2356-2365.

[2] Dimaras H, Corson TW, Cobrinik D, et al. Retinoblastoma[J]. Nat
Rev Dis Primers, 2015, 1: 15021.

[3]  ARETHG, 2R LI S B A RS 2 WA ST R RIS 1 e 7).



(10]

(11]

R 5, 2022, 42(8): 634-638.

Arshad R, Barani M, Rahdar A, et al. Multi-functionalized
nanomaterials and nanoparticles for diagnosis and treatment of
retinoblastoma([J]. Biosensors (Basel), 2021, 11(4): 97.

G, PR, S, A5 L IRARAEAE IR 141 ()5 PR 2R 70 A
U). 81 & BE2EBi 4R, 2023, 40(7): 664-666+672.

BT I, PR, SR A B A I IS R A R A e TR ) O
[RIAZ 48 S IR ]. i 42 s 2 24k, 2022, 47(1): 1-11.

Kaliki S, Patel A, Iram S, et al. Retinoblastoma in India: clinical
presentation and outcome in 1,457 patients (2,074 eyes)[J]. Retina,
2019,39(2): 379-391.

Shi F, Wang C, Kong Y, et al. Assessing the survival benefit of
surgery and various types of radiation therapy for treatment of
hepatocellular ~carcinoma: evidence from the Surveillance,
Epidemiology, and End Results Registries[J]. ] Hepatocell
Carcinoma, 2020, 7: 201-218.

Ridgeway G, McCaffrey D, Griffin BA, et al. Toolkit for Weighting
and Analysis of Nonequivalent Groups: a guide to the twang
package[EB/OL]. [2021-10-20] http://cran. rproject. org/web/
packages/twang/vignettes/twang.pdf.

Bhanudeep S, Rameshsumar R, Chidambaram M, et al. Prospective
inverse probability of treatment-weighting analysis of the clinical
outcome of red blood cell transfusion practice in critically ill
children[J]. Indian J Pediatr, 2021, 88(10): 985-990.

Austin PC, Stuart EA. Moving towards best practice when using

inverse probability of treatment weighting (IPTW) using the

[12]

(13]

[14]

(15]

(16]

(17]

(18]

(19]

Med ] Chin PLA, Vol. 49, No. 3, March 28,2024

score to estimate causal treatment effects in

propensity
observational studies[J]. Stat Med, 2015, 34(28): 3661-3679.
Austin PC. An introduction to propensity score methods for
reducing the effects of confounding in observational studies[J].
Multivariate Behav Res, 2011, 46(3): 399-424.

Allan V, Ramagopalan SV, Mardekian J, et al. Propensity score
matching and inverse probability of treatment weighting to address
confounding by indication in comparative effectiveness research of
oral anticoagulants[J]. ] Comp Eff Res, 2020, 9(9): 603-614.

Doll KM, Rademaker A, Sosa JA. Practical guide to surgical data
sets: Surveillance, Epidemiology, and End Results (SEER) Database
[J].JAMA Surg, 2018, 153(6): 588-589.

UK, BUIT, YT IR U R 2 e 3 Ay 7 ik
JE)]. 3838 K= F 4R (B 27 RR), 2016, 36(9): 1394-1398.
FAGH, B, PORTE . AP R T 2 0 R B R AR R
JERFENA[]. 37 & B Be 22417, 2022, 39(1): 88-91.

Baker MS, Mcconnell LK, Kleinberg TT, et al. Orbital sarcomas in
retinoblastoma patients: recommendations for screening and
treatment guidelines[J]. Curr Opin Ophthalmol, 2016, 27(5):
443-448.

Temming P, Lohmann D, Bornfeld N, et al. Current concepts for
diagnosis and treatment of retinoblastoma in Germany: aiming for
safe tumor control and vision preservation[J]. Klin Padiatr, 2012,
224(6): 339-347.

Zhao J, Li Q, Feng ZX, et al. Tylectomy safety in salvage of eyes with
retinoblastomal[J]. Cancers (Basel), 2021, 13(22): 5862.

(U TSt . e



